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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor light-receiving ele ment, 
capable of fetching optical information on a required 
wavelength range simultane ously and arbitrarily, performing 
photoelectric conversion at a high conversion effi ciency over 
the whole range of ultraviolet and visible regions or selecting 
freely a wide-ranging optical gap and manufacturing a 
semiconductor light-receiving element, which has superior _j %t 
semiconductor characteristics and can be applied as a new Ei "™ 

optoelec tronics material, and this semiconductor light- [ 
receiving element safely and at low cost, and an optical sensor 
using this semiconductor light-receiving element. 
SOLUTION: This semiconductor light-receiving element is 
one constituted into a structure, wherein a non-single crystal 
optical semiconductor layer 21, which contains at least more 
than one of elements from among Al, Ga and In, nitrogen and 
0.5 to 50 at.% of hydrogen, is formed on at least a conductive 
substrate 20 and moreover, a transparent conductive electrode 
22 is arranged on the layer 21. Moreover, this optical sensor is 



one, which is formed using a method of manufacturing the semiconductor light-receiving element and 
uses the semiconductor light-receiving element. 
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(57) i&m r 22 
miens y as lri&£:, • ri«±j*-c, 

Ufc jt-tr £g«-f * ^ t , 

GafcJ;t/I n<DF*30>'J>fc< t t, 1 Kl±0?7c^i:. ^-v 
It. O, 5-5 0 a t <t£#t;ilMM3Sft* 

2 2A<IE£:h.Tfc&c<h£#&£^£¥##£3feS^ 
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[M*41 1 ] 'PU < t t«mi±Sffi±lC A I . G a 
t. O. 5-5 0 a t<H>0)7mk£$t;ftmm&itc*& 

qzmm<. 5 0, 000 cm-llikTX'to&ZtZttmt 
?%%9\-m§:i!tm<Dm*m 1 fCgBiia>¥^«;g3fcfSHF 0 

^KCfclNT, A I. GafcitflnSft^ Nffi+kO) 
*&-£<DmW\®LH5UZLE.<D if—0 a>¥fStSA<. 300 cm-' 
liLT-C-fc* C t £t#8t<t-r -519*11 1 *fcl± 2 l=fBf£<Z> 

fclNT. A I . Gai3«fctfl n OT5cifta>M0>figfam <fc , 
O. 5:1. 0 Sm : n^1. 0:0. 5 

o>Ba«5e*;mf=t-c t zttrnt-tzmxiM 1 l 3 o> 

l^tifr 1 l::tBt£<D¥^*g:fcIt^o 

[ii*jS5] tmte&it^m&miz. c. si, g 

e. S nfrZ>tj:&& < i:l)mi£*lZ)'J>te < <b=L 1 JiLt(7>7C 
31. 33«fctf/Sfcl*. Be. Me, Ca, Zn. S r A^ 

t?c t ewftfc-r&iMta 1 l 4 ©^-rtu^i ksb 

5C<fc£t$®i^5I»#^1 5(01^^1 KsB 

[is*ii7] *g&ro#iiMSii.*¥iSi*if a<. iSB^ssm 

t4#S14(SA<iftltt»^. A^. f*&3fct!fe3IB14JgA<. ft 

[Hr#H9] #i£ft1±^lIttJIA<2lI^Oiait£>*U 

Pslir, -v ^A<mrfBi^SS##»:)S<fc U l» 

»J<Z>ft*^#HA<\ ^JS**tT/d:*ct^^i:-r-l>K 

1 fcl^L 7 OIN-f *iAn 1 lc|fimo^<*S5fem^, 
[Iil*lI11] »l<D3fe¥3?t*:JIA<.. *Bt»rt*Hr^ 
•SCir^ttgltt-rSffi^lil OKfB«Ero*ig#g&#t 



[ai^in 2] ig&0>»iro*###JiA<. iMLisa% 
ha<\ Ri^^?RHs-rsci:Sif$ei[ < t-r^is^i o# 

[«*ai 4] &)(D&¥g<*Ji(D?^©'>fc< -bi- 
ll A<. TkSHbT^U? t * 'J a > A^ £ - <h * f$t8 
i:-r-5tt««1 O^CLNUI 3 (0 Lvf ^ 1 ICfBIS<D3Mg 

urn® 1 5 ] tm&&it*mtem t moit^m&m 
torn. s^*ss*ffttio)r B i, ajrittHH©** 

« 1 O^CLNU 1 4<7)L^*1.An 1 (ClB©CD#Wtt:S3tm 
^= 

[is^ii 1 e ] s-ssifcttagBttig a< 2 ms-om-f & 
*u ANo^2S<»S3t1±watt@rop B 1(c^1±a>»ilg 

^|g(+fcCi:^!t$8)[i:-r^)iS^li1 5l=fEtla)*^<*S 

IHI=» *MJl*llltfc = i:*1»«A: 1 ftUL 
1 60)LN-r*tANl icfBmo^^Sjtm^-, 

ta isL 1 7 (Dl^irtifr 1 lcfB«(D#®»:S5tm^o 

Cst*« 1 9 ] tmrn 1 t x l 1 Bwrixfr 1 i=ib 

^•vm^#4 J Mk^<t. '>nc<<ttA I, G 

a^fciii neo5*,«> 1 a±a)7tm^timm^mt^ 

Vat, ^S(&$-t±-&c<t(cJ;y^fig-r'l>c < t$^a<t:-r 

<t ^ItSlir-rSiS^il 1 9 icfiBmcD^ttSjfei^ fl>S 
[IS*I12 1 ] fv***fefl:*i«. S)£l=^tC 

r» sn&ic«-rsct$?#eii«t-rsis*«i 9^^1*2 
[is^ii2 2] imz. ELfc{z&wta^*-)\>*-Vim 

*fcl*BiE«ffll=JSttftLrS14ai: Lt. SlSl=«-r 
*c,t^St < !:-r^IS^2 0*fcli2 1 (cfB®<7>4i£ 
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<7a-&fomzmm?z>^tzft&k-?z>imiM2. ^ &tz 

It 2 2 (=IEK(D*^«;m^ <7)gii75;±. 
[iS#«2 4] A I. GaSfclil n©3^©HU 

c <t tr Mm& 2 3 K&mo^mto-m+o&m. 

7?;io 

[1930125] SJE(=fcltSS«0)SS*<1 0 0-6 
0 0°C(0KS^fc&c<h£4#ft<h-f -i>Iil3j?iI2 ofcl^L 
2 AOlvftiftx 1 (CBB«tf>*^*§!t^0>Kit7J;io 

[!§*« 2 6 ] iS#H 1 fcU L 1 8 Oivftlftv 1 (CfE 

[0 O 0 1 ] 
[0 0 0 2] 

[f£*0>&fi5] fit*, ¥^*g*3t^ffl<*>3t«£&SW 

tit, *sa-v>a«a<D*insBS5fe*3s<*A<*ae.*i-L^ 
7txs/u a w *— s?-t>-y— , Thi 

n Film Transistor. 3^f:K®3fctt: 

[0003] LfrL&ftt&. ftg,9tivu=>?-t'( Kfli* 
tali, IW=»UTTKfi-C, tSAfl:«<&cU«<. fcffl 

I*. ««*M»*«RnftT?J5y p n »**JHBT?flMWMa 
*<p^f*«»Sl-e#. ttftttt 2 5 0°CSJg*-C'fc3*<. 

5fct^i=«ky*»«tt*<jeft-*-*a»*«*y (s t a « 

bier. Wronski SlI : JSffl«jS/\> $?vQ 

tSSSv'JaXWband gapl±»1. 7-1. 5 
• VfUTCfeV. *»3fe**»l=«fliT.Bfc*>*>SttfB 

iCfcotb a n d g a p £/Jv£ < ttz V , j£ < -f-5 
3?:&S*lTU*&. L^L, C*lf,0)5clg^iinx.T 3 e V 

[0 0 0 4] -75. -861=111 -VKfc&HMMKt:*!* 

(5£iiJ#(cj;yaHb^1+.Sci:*<-e^S^8iA<fe.S 0 ^(- 
N&OXb^tali/O K^-V-V ^A< I n N<£> 1 . 9 e Vfr 
bGaN533. 2eV, AIN<7>6. 5eV$tinS 



*£„ cft^cosiSiBic^-ciiStRi: lt^77^7S 

«. GaAsSffi, StlMiS i Cgffitfm^tlTU-S 

ti^. c*tt,fiji^8 o o~ 1 . 1 o 0 o cefiE^A<ff 

[0 0 0 5] -75, At** U. fflfe*^ Ofe-fe^tr) l= 

* i*-C?l±S36fi<»^SA<^ L<6TL, <t'T? 
It, v>^U— va >^0>73&£lf 6c<trt<!£^l::fcy 

•Sft'f — =i *<? ~> a >£><fc 5 S&J£<D1f fB<7>fe;i 
(rfc^ri*, -?-a)<ag-r*t<t^eLiiim(D7<#$A<KS<!: 
fco-ci^-So £7=, ttttWffia©**!.^**^/^*. 
Id*, I^H^ittHA<ILTU5*<, III -vBUb 

Hffl±fl6/B -r? # & t I* o fc „ 
[oooe] 3fi^, i6^(DS^Paisros^<Dp D ^sro-o 

^S^ J f-A < M**lTU>-5) [M. Ra z e g h i a 
nd A. Rogalski. J. Appl. Phys 
ics. 79 (1 996) 7466] . Jf, lzm%)&Wl 

[0 0 0 7] fit*. III -V^b^#^f*<7)^aK+t 

*4^»€>^ici*, iii -vm&mommfx't'vz-i- 

WStttt^ i: ©SIS 1= <k •& fiE^* if *<t=f 
t>tn:t^fc [H. Router, H. Schmitt, 
M. Boffgen. Thin Solid Film 
s. 254 (1995) 94] „ 

[0008] Sfc, III -V8Hb£*8*SSEl*, Ml tit 
*B^^t-*^#JHb^iK!ii:, vSljc^S^tMb^t 

VD:MOCVD) „ C*t C><»75it 

•^S-T-SJi^, 6 0 0-1, 0 0 0°C*y t«L^S(= 

ig^-r^di:l=«}:oT^»igSIII -vte^b^A^t. 
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troiiftfrofc. 

[ooo9] &aK#m*mm&*mo>&m&8> 

III -vU?<b**#»#l*. M 

J#llfr!&^i#xe>*i-&o III Hb&liDliBtLtt 
&&ja<t£-Ba£fi6fflLfc. fgj£fiK|g5£a>-*l-(?fc.S^7 

•SLMi«Sl^a«i©G a Nfr^ftTL^frTfc^Btt^jS 
£ftlVb\ ii!clM*$£giit±-C? foofc [J. Knights 
and R. A. Lujan, J. Appl. Phy 
s. , 42 (197 8) 1291] . 
[OOIO] *fc^7X7CVDJi«fc-oTf^§aLfc7X^ 
IblEiiiJCG a A s CZOl^Tlis 1 0 %SJg©«S/hO>^ 

ai4Lfrft<. nfflt£f**+#&ta>-c?*>y. **££B 

<b#&£lll &©JJii*4<h-t IMIf€fcir.g>fc<2>(7> 
4KSAK-T*!** lg*fr£fei£<D&£fr+#^ftl.*.t^-5 
IHlIlfr*foo fc [ Y . Segui, F. Carrerea 
nd A. Bui, Thin Solid Film 
s, 92 (1982) 303. ] „ 
[0 0 1 1 ] 

ft#sn«ifc*^*«flw- z> z 1 1= . 
[0012] *f£B^a>m3<Da6<ji*. jseaajft^-v 

fro, fgzix ht?fl£JSN-&C < tfr*T?£.S 

[0 0 13] 

[PS^<S*-r^fcA60)#e:] *%twmi ~3<7>sitt 

£«#*4©3Mtf!tt0>ftLV i^^S 
fe^U^I±aii*gSa)lll»57cm CfcSBBJI-fcl^T. 
TAI. Gafiitflnj *tit. ) (DTvitVU&m^ 

zztizji-oxmmzixtz. *^Bj(Dig4©ga<] 
M2*mx't$m-tz>zttf-5imt<iimmmz&-?xmf$.i< 

tltZo 



[0 0 14] *f§B^(D#«i*S5fe^^O)giit735ilC«fctl. 
frS>2?5£#^i LT*«**<5MiU lg+(::l|Sy&£;h. 

■*\ &j#gi$i=*^#©*ifofr*iB!£-c?#. 

S<fc y ^fiTT 3 ;Stt*ffi fe -S IM±»J ir *D x P. 4xfc7K^& 

y*a*&£M«KM*T?«£3rc?#&. 
*#&BJj(Dm5<DSfl<H*, 3t-tr>-y-<t LT, -tfB 

t^*cti=«byai«4*ifc. 

[0 0 15] *-ftfr%:WMH«\ 

(1) 'J>ft< itSSSttfifi-tC:, A I, Gafiitfi 
n a>P*3<D'>ft < t i, 1 £l±(D7ci?ti. ^viSi. 0. 5 
~ 5 0 a t %<D7Ki!t<t **feff«iaa&¥9{*JIA<Kift 
£*U ^t>(c-?-<7>±l=iSBJ«BttmiSA<iB^^irft§c 

(2) #*|gajt¥»l*H©4 0 0 nmT?(BRte«» 
fr\ 50, O 00 cm-1lilTT?fe-SCi:^^«a<h-r-5lSI 
ttttgjfeffl© (1) I=IB*0)*W«!»*SIWC**. 

(3) *J|l4a*ft¥*{*Jla>«*1«iKX'<9 h*l=*L* 
T. A I , GatSitfl nllfi. Nlg^F-i ©ig^CDffi 
iJ"!Ri|X{ag<Dtf— ^©^fittSfr*. SOOcm-'ElTtfe 
iCfcSttitti (1) *fcl* (2) l=IBtta>¥ttt* 

[ooi6] (4) &mmsiiit*tm#iMo>*mma t <»to. 

m=.t$\,^T. A I . GatS&Zfl n <D7tm<r>m<Dmam 

f-"J SKDS n t OM&tf. 
0. 5:1. O^m : n S 1 . 0:0. 5 

oMmazmtzTztzftrntTtz <n fti*L o) 

(5) C. Si, Ge. Snfr 

bft*»«fcya(**L*'>)Ef < it 1 uiJiroTc^, 

/^fclis Be. Mg. Ca, Zn, Srfr£>ft.Sf$J: 

y»#h.*'>ft< it 1 Ja-ta>5E**Ei=#t?wi*« 

tit* (1) *l*L (4) ©Lvrttfr 1 fcgB«fl>#» 

(6) i^JSSJt*»tt:SA<«iaJKBfc**trL^*Ci* 
ft«<fc-f* (1) SUL (5) ©IvrfuM lcJB«0>¥ 

[0017] ( 7 ) ttft®gMMga3fc¥#{*Jifi<. iSBJ 

v < * * * 5 1=, 

«*»l«**ir^*cit1»«i-r4 (6) l=fBm<Z>¥ 

(8) tgao«-**e,Si5t#5S«:JBa>H(=a3tttie«tt 
■aW»H-6*i» fro. i2iS*143imttBfr\ SMt«* 

««=HJ;y3t^4 ;: A'-y^ , fr^:#L^fr, fe*tN|±#iSBJft 
**tt»T?**Ci:*»«4:t* (6) *fcl* (7) 1= 

[0 0 18] (9) S-aiA14«attHfr2lSrJog9!l+e, 
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v ?fti^$&ftmm.it* , mwmz. y 'j^ t*»j© 

**MH*JI*«, Kf#;*ftTfc&c<t£!88t«tir-i> (1) 

&L>L (7) ©L^ttJ&M I=1E«©*1IH*56***T?* 

So 

(11) BJ©3tiMKWi*<. «»»rt*sh.Tl**;:±:* 
ft&tTZ (10) l=|Btta>¥*{*£*%?-<*&«. 

(12) ««<Daia>ft¥*<*Jlft<* MMWIWMM 
©ffiafre>#ajMf * -v S < J; 7l:. 

tiTi^zkitomtTz (id (ctHm<»¥#<*S3fe 

[0019] ( 1 3) %\o>at*mi*Js<D => *><»'pu< t 
t-SA<, wa*t*4ir*ci:*w«i:-r* no) 

(1 2) ©iv***.** 1 (=Kfc©i|i3?<*g3te3Si ; y--I? 
(14) »J<7>5fe*»»H(D5^tD'>*< <tt-HA<. 7K 
(1 0) ftt\L (1 3) 0>L\-r*L35^ 1 lc|B«a>^**M8 
[0020] (15) £*ISA%¥#{*Ji t ®J©*#^ 

Sir-f-S (1 0) fcl^L (1 4) ©iv***i*1 KfESt© 
(1 6) =&S*14^ttJS*<2®-50iS(tii*t. 

t^Sti^-* (1 5) (clSKro#^<*Spt^t5fc 
[002 1 ] (17) glU15gmte^ffi <t 3Ei£*Sg>3fe*£ 

tomtom. fc<fci//*fci±. 5fe#^<*^t^atts« 

4©IB«=. 4»IHII*R(tfccfc*1Miti-r« (1) fcl* 
L (16) ©txr*i3M l=IBlEC0¥#tt:g*m : f-eS> 

•6. 

(1 8) iSB^^S1±mffifc«fe^/*fcl*iSpttt«St4® 
A<. I TOfrb4liCt^itt§ (1) L (1 

7) ©iv^^m 

[0 0 2 2] (19) (1 ) (1 8) ©IvT+lfr 

ii=IB«©¥»fl«***©«a*ftT?a&-3T» *Wtt 

I. GaSfclil n©?*>©1 liLt©3EfSi£#itr:frl&& 

tt t S a* ft "C fc * . 

(20) sit*, ****t?SHft+-cfr3^fc*«* 



t?%> (19) l=B*©**tM6***©»it*a-C* 
[0023] (2 1) f-y***t.Mb*«l*, 

tLT. Kl6i::0W-«c:£***f*-* (19) Sfcl* 
(20) l=|BK©¥l»ttSft*?-©Hira&-T*fc«. 
(2 2) 7Kff§£. JEl6l=jMI«Cx*jU4F— «JB*fcttB 

f&^mizyS^itLX^mt UT, EJtl=0W* = <t * 

iwttr* (20) (2D \ztzm<j>*m#.&.% 

[0 0 2 4] (2 3) y-y***t?4b**fij:i;/*fc 

v^Dj£jftS£*|ffl^£c<t£*#ta<b-f & (2 1) * 
fci* (22) icfBmw^ttfSH^Kig^arefca, 

(2 4) A I. G a Sfcli 1 n©5*>© 1 UL±©5cig£ 

&ff& (2 3) (=1BK©¥**X?©fi&£ac-Cfc 

(2 5) J5J6(C*5lt-i)Sffi©S^A< 1 0 0~6 0 0 0 C© 
«B-Cfc*-t*1*«fr* (20) fclNL (24) © 

(2 6) (1) ftUL (18) (DlWlCEeo* 

[0 0 2 5] 

[#§BJ©H)5g©^®] KIT. *JgU£d&(=l*Nl=l!l0i 

I. Ga, I n©'>&< i:t-OJa±©7C^i:. ?-<y3ji 
i:. *3lfi£*<0. 5~50a t%<0*St, £#i;3E 

[00 2 6] C©|^JSS3t##(*l4, MIffltfco 

6*as©^w-3-e*oTt. *g§a©j§igi&a<;i 

* * tifc*gtt * I*. 3 *7£Wfc«&£«M# L 
3P«ft«Jt**a-r*fc*l=l*, III 0e5£^<k^-y^© 
i5S*lc*$g^#7!)<IE±-r«.o mtAI=J:U 3^56 

s*sn?&o-ctj:(.\ > c©f=©© 
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[0027] zoft&ntb&wmm&frhte&ftmm* 

^3t#2H*lc#*5h.-i.7k^*<0. 5 a t%*3St?li. jg 
RS-^*ig^^7Kmi:(7)^^(cJ:oT»< L. /OKI* 

*<5 0a t t, 7Km*<lll SlTCfit&tfVBijE 

*(=2-DBi±$g#-r-5ffii^*<igx.. z4xt>o>7tmtf3X. 
5c*8i§£S-c-r. 2?te7c*5ckr;ffi«a)^-v h-7— 

O. 5:1. Ogm : ngl. O : 
«3tfcrct*<»*U<. c©IBB*n*i«i:. HIS 
TC^t VSe7C^i:(0lg#l=fcLvrKStfiS£ (Z i n c b 
I ende) 1! £«i .56Mh&<'>fc < . *RB*<# < fc y . 

[0 03 0] lf*teS3t#SS«:«*>(=(*. »*fc«fet/K5R 
li. -f+L-P+ul 5 a t %JaTt?fc^ci:*<»*L< . <fc 
y»*L<l*-f-*l-?*l1 Oa t%eiTT?fe-S. ttX*<£ 

3JS7cmO)A I , Ga, I n t$gftti*^ML. A 
I, Ga. I n t?'ymi~£Z3#l7im& : $:&#mz2 

a K-/0 h*<3%^ttjta4>7*ftnf=»1±«li* 

iMH*it>l=*«l=**j|i*£. aid**** dOM^tt. 
Ill SlTc^i: LTCDA I . Ga, I n £#.3t£<DttMt&. 

y se je -c * * tztb7mt<mm t 3 1= * 

y, £&i=«iti*-cH2-. -cH3«fi-t»y^-*-< 
*y» K©«4(=*y. jt»jftd*i«K 

(if) LT*K8*fc*<iix£ K— /Oh 

ft*5»«fti:«t«fc***l«li!t1*tt4Hbt«. 

[ 0 0 3 1 ] jMUM*4W*jio%4t^* V 7iz. 1 1 

-5„ Ga N : H^SiCtSt. 3. 2~3. 5 e V«fc 
<-)*£<T A I Sflnx-SClirlr.fcoT 6. 

cii:<totl. SoVlgS-e, **i^^b*l*i» 

[0 0 3 2] gMLtSAtt¥*{*j|4io&7c3Rfftjftli. X 
^7tSf-»5t (XPS) . i^hP^7-ffP7'o- 
51f7*— K/<? (RBS) , - 



[002 8] *fc, IMMSa*;#»<**<D***<5 O a 

* K-/0 h ****<TJSttfl:-r **5I=« 38 
Sir LT«ft»l=Stttt & (.MittlSafr & <t* 
&*Utl\ * *»I=-D i\r I*/ W 
h*yi>7*9-h , X^^U>y (HFS) l=«fcy*6 

MOiffl^fc-SlMi I RX^^ h;KD»l5gl=«fcoT*fit5e 

[0029] *JMa*£¥**<aiijai=&^T. in » 

Si (A I , Ga*J«fcl/I n) (DM(7>^fOm<»:, f >yt 
©inifflliAt, 

: o. 5 i 

[0033] z zxiE^B&ffi'&fg man. 
a«ra*HSr/<*— x=a3i*-c. <)>?ftG>®m/<* 

— >A<±< fc< , IJ/O^y Lfc/\P-/^-><0^±(c 
fi2ESI&l?<7>:fcaQLTl^t<DA^, MP — — >0> 

x^lsi»Ti|i|^lcfcLvri*. liir/O-ffat tr— ? f 

[0034] *f=. cc-e*iia£*?**i*. cjjt 

^«t•X7K•y htta>»jg©»A<a?>*i€>t.o>fl)jR^*JiL 
T^S, uCD*3ft«lt X^0Sr;1i|^|ci3^TI*^)-r 

*M=jgssi=ffia-r*e— //*<^6*isA<. ^isst?* 
[0035] * h;n?(i. III S5c 

nmmtf±t*(D®-kiza <\ 5 0cm-iui±T?*y. 

1 00 cm-ljy.T-Cfc-5, CtfHRllXtf— 
^7ttgl*, «*tf C- Hi*« < ^*+U^ 

«t-5'Ef^t?(i3 o o cm-ij*i±(=j£*<y . za>mumit 

*«M<DBWl=l*3i*<P^. cc-e#3#fitBi:l*. II 

[0 0 3 6] m$£&0>*L$$lt. ^(0SiiLT5nm 
*^5(imtfcy. Xl»lHlSr-¥>S ; ?-«lBl*ffc«fet/Brffifl) 
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f*5 0, OOOcm-lTO^K, Sbi:»*L< 
1*2 0, O O 0 cm-1-Cfc£o Ctl^Oftfi. 
h*^*;^ L"C(£2. 8 e ViilT(cffi^-r^ 0 

<7>3 5 0 nm(7)3tjSiSM(i. 10 0, OOOcm'^U 

[0 0 3 7] *nmzt$lf&»Mib&Wtnttfr$> 
^^^m^ H H H *#®(*OIS*4^LT(i. A I. Ga. I 

LXit h U * f;i/7;i/5-^A, h 'J X^JUTJL/S 
OA. h Ux^utfU^A. ^-y^'J-^U^'JO 

CF4, C2F6 **fO)/\ay>ftK*ttiftffl^«Ci 

[O O 3 8] ^yf^;ft£ LTI*N2, N H 3, NF3, 
N2H4. ^jl/tK7^im a«*£«Ubfc€> 

fi»SR B B ^b^^i^^ B B B 3fe¥#<*-C?f*. p. n«MB(Dfc 

[00 3 9] £—ZfLm$>nMm<DjzmkLTit. la 
tfc(DL i , I biO)Cu ( Ag. Au. lla$£<7>Mg, 
MbSOZn, IVagKDSi, Go, Sn, Pb, Via 
m<DS, Se. T e&mtf&ZttfVZ&o K— 
£ p!JJB<7>7cf?i£ LTI*. IaKDLi, N a , K, I 
bi£(7)Cu, Ag, Au, llaJ£(7)Be, Mg, Ca, 
Sr, Ba, Ra. llbi£<DZn, Cd, Hg. IVaJ£ 
0>C. Si, Go. Sn, Pb, Via; J£<7>S. S e, 
T o. VI b*£<7>C r , Mo, W, VIII a J£<7) F e, C 

o, N i fc£SflW«ci*<-c#*. 
[00 4 o] H*4>7kXl** K-/Oh^«*U^Sf4 

(D7K^*<. k— /Ohcky tin ai5c*xt/^^*(ca 

t LT(£v ftlC. Si. G e , S n L < . p MM 

Ojtmt LXits Bo. Mg, Ca, Z n, Sr 

[0041] k— e>^-r«ic»Lrtt. nSffltu 

I±S i H4, Si 2H6. G e H4. G o F4, S n H4^f 
p^ffl<b LXltB o H2. B0CI2. BeCl4. 



[0 0 4 2] *»no^*ffS3K«?lc£(t«*JMtA 

— . 4r*a«*n!ftffla>t— . 5&«fctf6(tM i 
WIS*ifcBJStt*U, Wf*i^*Af9, 10 
CllLtt^. *fc. ESfi5l:im»Af 1 11= 

[0 0 4 3] C(7)^SlcfclNT(4. f^Silt, 0fl 

mis. vy*hP>sfflW:7>f^Qa*ss 

(■WT) i:ttW*ifc7-f*PWf8i:2. 4 5 
3o X8AP 1 0A^€>. 0H*.fiH2*55Sfi6C: 

7C13. 5 6MH za>HJS»*0M»U 53E«6flC: 
A«1 2*U. «*«h»J^fM'J«5A«Af4c 

(BIT. »i= rs«j ±(=. SMK 

[0 0 4 4] fc«lM*ttfMlctt«* 

lcttc?rr4o gffijgffif* 1 o o°c~ 6 o o°c##* L 
l\ £tfiatt«<Bl*ttd« I i I SetuHI 

l\> MaW<3 0 0^J;yfi< III «7c*<DK*4:tfX 

je*<3oo°Ccfcys^»^(c(4. <fe y t, 1 1 1 « 
K»*xa>aa*<*^»*T?t«*»t<i:y*-r^. * 

1t % «xf<H2»«*lTofc»dlcl*. fr*>«:i*»&cfc 

yt«iea<b*ai«>*c 4 5:3&<^#*o ku^^u^ 

<b*1*l*ffll^*^i:tT?#4L. ^fc^Hb^t^ 
c^: c4i&a>*«M1b««li. 

1*^»I^CSALttft^c 
[0 0 4 5] *fc % C. Si. Go, S nfr*bMl£*ltz 

Mg, Ca. Zn. S r t>SlS*tfcii>fe < <t t 1 Oi^ 

1 XlitfX^Ag 1 2) ^6»At4Cti:*otn 
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[0 0 4 6] ±&<»<t;5Ut&mzt$^x1&n**-Jl> J f- 
iz * y * *x 3 St*^ Ht fc & i» liste** £ a 3: (= 
#JliPLT%.«fc(.*L. NH3©«fc?fc^j!t±:*3SIf-y-£ 
I^B#l=#it;#x£mxrt .fcl^ * bCH2JMTt 

or. *«±i=i*Sttft**ifcin Mt?yy**t. *) 
>I$#«k5it4«&i:i*. ^-vffiffxoft+jyic? 

#S**X(Dft^yiCfflLN+LliaiN 0 Sfc7"7X7CVD 

[0 0 4 7] ±&©3£Bi::asLxr. ;S1Hb#l§:<!: Lt 

*p hp>*fl8733t^y 3>^5X-775Srftort 
at^L. c*if>£--3ffli^rtai^U =ofcL±£m* 
rtJ:l\ *fc. Hli:S^TI4BiattBt7-f^p 
fflBtSfflUfc*«. 2oirtT-f^PiSScm. SUM* 

^BaasasrfcortaLv *bt2-3t*ii/7h 

$6«g3S<fc LTIi. BWSn?*MfiT?*,ai\i C£0t# 
Lrii. 50kHzi6^100MHzit8$ 

[0 0 4 8] Mfc&SSttlfc^fS (Bfi^S) 
6-1=1*. HCE*-CBB»l=flc«*«*iB'C***3i=-r* 

*»(+r=fcaiV *fci^-l±?3t?fi-5^. M«*Stt 

£*<r#. RK«4MI=*»-Cft«. 
[0 0 4 9] **M«=fi«+*. fiLbOJMXfttlMttl 

*MHW>»l»l=]fc'<. UP x.&C<tA<r£ 

<r>mnttemmit.m<Dtem.mo>*tmt LTii^ct*<-c 

[0 0 5 0] *$6Wt=fc(+s#SRfc3i\|;M&l6S;&*e> 
[0051] *«wrffiffl-r-6iestt3S«i Lrt*. a 



-•y^r;u. ^oASico^jaat/^ro^jeA. S i. G 

a As, GaP, GaN, S i C. Z n O^t'lOf Ifl: 
£3*lf&C<ba<r#6„ £JtttO>3*{*£: Lri*. 

A<r^-5. $6^tt<C3£S»<03?mib«iSli. -tfE^Stt 
[0 0 5 2] 3te<DAS*ffll=ES*l&2!B^mtt^i<t L 

n*. i to. ifefcsiB. mta. mm. uxm >s? 
Lfctcor&y. c=h.t>igBjj^i4^s(i. 

^ro^^l^Wefc&o fe-5lM*A I. N i. Au$(D 

li^BJS«±(ci$(+r t * tx L . IMttMBB 
14SH£itf£ig(tr=fe,«fcl\ 

[0053] SW#^tt^ffi±lciiiS*te3tltt*;£i6iT- 

7-f7. MgO, L i F, C a F2^fO>jlBfl75p^# 

^Bj^^^8g«>7-r7UA*fcii««(*. $ f>ic*fc. 

[0 0 5 4] ^^ttS«±lc. M^Lfc*;£lc<feor^ 

L. -€-(0JilcSB^^tta«Si6l+^ci:l=J:y. 
BjromBl/roili^g^m^S^SCirA^^-So * 
fc. 3t^f*Ji$2Blil±iglt. ^*v^^ P $i*3J:r/ 

mm t mntemfiiomiz ms. $ ep*d-t -5 c t iz <t o r . 
7ta3S^«syaj-rci:*<-c?$-5o ca>B#En*D-r*iiiE 

I*. i!3Srt,3£;1irtai.V 

[00 5 5] *mjio>*m#&i}cm*it. vl±<d&5iz 

<fc^ 0 aB^O)**B^<7>^«:S5t^i:f •SfcAlc 
[OO 5 6] ^^14S«5±IC fit3fe^Vy^©/Jx* 
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mm<Ji±lz. £&(=ttffi#¥»{*<fcy&^**-:/:?a>:fc 

*fci*aw«att««) t Ltwts. crop's:* 
jit?. ^ituraiTj^Bjym-r^^jfisroiS^itTfe^ 

[0 0 5 7] C<75B#. 5t¥i§<*Ba>JfcJ*l=. *%HC:£ 
It •!> MSfe & IMiflRtt A* 6 * •& IMMh A3te¥flM* * 

«. m. aytttJ»«tt/iiBi=»)tJi*Kitr. 1 -?<z>a 
+nna«£-*-.6ci: 

[0 0 5 8] ^0>«fc5l=, *©a»«*&. 

< JS-5«fc5(=3t#SI«:Hfc«ttfaM«Stt 

+raa«*K(+«c: 1 1=* y , a^ ufcjt*<±a^&iiH 

[0059] aftfitsiattJi (au**tt<t>m*«i) 
i*. ma<DaHmi±*«£HW=L?n»jftr«w&ftt 

»SIHI*. *6*t14ros i 02 . A l 2 03 . s 

L\> 

[0060] ^(D^oumf&co^ifim^mBmm^m 
m-m.Bmn&<pri\mmra. ^momm^mmmfsi. 

^wta-t^^tiz^^x. sfesjjft^^ytti-rck^-c^ 

[006 1] [g|2IJ % *f|B^(0^tt:S7t^<D5*>. 
JSI^I*. ^S1±S«2 0J1(=. **qfll=k*?JMLfgA* 

¥®<*JiT?fc Jl 2 i*<^fi££*u *a>-tc:a 

B33iatta*£2 2*<Kg£;h.Tl^ < , c<D«fc5fcf8fifc<b: 



[0062] H3ii, fcfswo^Sittaftst&^cDe*. 
2@i)OT«)S(©-<5ij^^-rtro-efei.o a 3 
i*s*m^i*. a*tta«3o±i=. 
3 1 a*<»«**i. *©-ti=»-©aw»«tt4»ia«* 

<afttt»«tt«) 33. »siH3 4. a^roaw^a 

a**«S3fe#S!tt:HT?fei>»-a>3fc^«(*B3 1 bA< 
»j***u * 6Cf ©±i:a«»Ittt«3 
♦l-Cl**. C(DB*. 1fS-a>ft¥9M*a 3 1 a I*. 
Vy^A<»^<D5t#««:B3 1 b «fc y /Jx*l+*itf. 

[0063] z\<»& : 3is.ni&.tTr&z.tiz&\>)^ at*m 

<*Jf 3 1 afcj;tf3 1 bl=»(6Ufc**#*-*-*ci*« 

tss. bp*,. 5fea>Afttffj-t>ft«am«att«a3 2 0> 

ffllja^AoT£fc3fcl=Ol^TI*. §s=(»*¥3H*Jg 3 1 

b*<i»jixL»i)3t«>^-*<S3t**i. aBj^atta®3 2 
fc<fci;s!-<Daw#att*raa«3 3' rai=ai££*M-j- 

l=. ?RilX$H'EfA'>ofc3ta)^A<m-ro3t#Si*B3 1 a 
*T?A9*U 3 1 a*<*HXL»*Jt© 

*i. K-oaniitt<t>nii3 3&*tf* 
attss3 oiHi=«E**wt*cii=«fcy. 3taat^fls 
yffi-rci*<T?#4. 

[0 0 6 4] S4I4. *f6BSO)^tt:§3t^Tro-5*.. 
3|g^<D«?fi£<D-e>J£^-f ttf^fe*. @4l=srf¥3S 
H 3 

w*ait+ra««sM!(tfc*oTfft*. *(*««=i*. a? 

attS«4 0A^€.mi=. SfS-tf>**3H*H4 li.l- 
OaBS3iai44 3 rBiaffi4 3 a. cbFi!]Jl4 4a. 5R-CDS 
HJ*att4»m««4 3 a'. MZZ0)ft*mtti® 4 1 b. 

BH<oaB^3iat4tbF B ia®4 3 b. it>MS4 4b» mes 
©aB^3iatt4 3 FBiaffi4 3 b' . 

2A<ffiS*HrU^-5)„ 

[0 0 6 5] C(0^. B-0)jt¥3H*g4 1 afc«fctfS5 

=ro**»i*i4 1 bit, v zttfm=<i>ytt¥-m 

I*. ft = <Dft¥«f*JI 4 1 e. m-05fe#3|tt:g4 1 
b. m-<n?t*mtem 4 1 aaMGK'J^fc&JolnE 
It*. 

[006 6] ^©J:3<f«tfiEi:-r-SCtl=«fey. Jt^SS 
*|4 1a, 4 1 b33«tl/4 2 c l=*tl& Lf=3fe£#JSrf 

Slffgj'cm^l*. ei±l=*-r2Hfc<fct/3H$J(=BSS* 
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a>a«o>«k(=*fe-&r. fijst?taisLfctoi:-r-&c: 
[oo6 7] sub, *«^<o«H^a>#»(*S5fc*^rc 
*)iiana>gija>ft#*tt:«(cBBLrtt. pr«#£»«rt- 

So «fflRl«Ki:**»i*i LTtt, **Hb7* 

[0 0 6 8] 3R*lltUi:^I<»(0n&^tf/t 
u>S>«jKff«Bn^jeMJK«Ml±d««BN H C?4in 

0. 5:1. O^m : n ^ 1 . 0 

fcAblC, ^tlb^pL il, nS(D#Bl4* ^ft^+l 

A l x Ga y I n z {x = 0-1. 0, y = 0~ 
1. 0, z = 0~ 1 . 0) T?$t-^^T?^^A I . G 
a, &&ZflntNt(Dfl&mT*fo^Xl>&l^L. pi, 

i £L nS**i-f*l<DH*<aa<Z>A I x Gay I n z N : 
H (x =0- 1 . 0, y =0~ 1 . O. z = 0 ~ 1 . 
0) 0>M/£^b/#oTl^T£cJ;l\ 

[O O 7 1 ] *JiBM(r*5«t*. £ t, A I , Ga, 

[0 0 7 2] **«4ML1ftaft^tt*m*fc* 
ft14l=fi*u KSJS§*<pr&-e&SI£*V KftiSiAtt* 

^^?<D^si^:L^*(D^^i!^?lJffi < ^:. ftA^ofcs^sfttfHr 
(fittty. ntticfty&ic.«flttiis«)iianiciMtt]-r« 

[0 0 7 3] J2l±0)5P***Ma>*#f****^*. 5t 
-b>-*£ LT«/!JLfc»d<D-«** ID 5 3$ & XSm 6 £ 
m*TBMM-*. 0 6(i*«(D5fe-tr>-9-a>¥®HI*a 



B*»l+T*,cfcl*. Z(7>*Hi]Bia*A I N-^A l x Ga 
(1-X)N, AlxGaylnzN^^ffil^Zt^t 

So 

[0 0 6 9] *fc*¥*-V*;^©»46AI, Ga, I 

* *><-c? * s o m&<D»miztt Lxitmmmmommi^ * 

**0>*<»*Ll\, ±G»3fe¥9|{*B UMUHUfc¥* 
(*»feJ:tf*Hil*HO*#»i»Jla)^r#utt*t?) 
I*. A I. Ga ( 1 n(D'ptj:< t*j — -DVL±(b7tmtT 

v m t ?m £ t? n a <& s lm* p & © 3HMMft¥W* 

[0 0 7 0] ^*l6(D**JSa**SH*0>A I . Ga, 
I nO>7ciR(Z>*a>«fOm^. ^ fRa>« n £ <DBBffi(±« 

0. 5 BBfl&Cl 

sffi4o b±icaw»«tt«4 o a zmmLtztozm 

l\ »tttS««4 0^6t,8* (HI/) T?#Scfc5lC 
LTL^So 

[0 0 7 4] ^CD»SttS«4 0 0>2l^aitiS4 0 a 
61. 9eVO**»*B4 1 a*. nM7X^Sffl 

<Z>_tlC#gtB 4 3 a ' ^mSaSTR 1 £I£ltSX^-X 

^SILrJ^/S-rSo ^6lcccD_hlclll^|z:. «ffl«cfctf 
«fl!<Mfe¥SH*B4 1 b*5*t/4 1 cta«*ltt4>IH 
lS43b N 4 3 b' £#g|B4 4 b££»lfOO. « 
^4S-TG2. G1, B2*»lf£X'<— X*»U A>0 

aft&£i*j;?i^ a*-7X^*fflL^r^-r*o to 
±l:a«WIMa4 2*ML, fit, @5fcJ;t; 
i6i:^c);5i:, #lti(:*Stt?BK b 2 % G 
1. G2. RK fcJ:tfR2*K«t*Ct(zJ;y, 3t-tr 

[0075] ^o^5umm.<D%^^[t, mmt&*B 
1 tB2i:^ ssas^G 1 tG2t(om. 

ic. 3t«a*»yu-rci:*<-e*s. 

[O O 7 6] 

MftM] C^SS^J 1 ] ^SW****^*. h5^©E! 1 

3ic3fe-<r«t±/=o »ftP2*^Lr**irt*Jiffl» 
fta. t— 4i=*y cti6S«*2 5 o°c(c*di^l 



(11) 



*#I!f]¥ 1 1 -2 1 4 7 3 7 



[0 0 7 7] N2^TX^^rX^Al ; 9cJ: l 'JiaS2 5mm 
(Dft&mSftlZ 1 , OOOsccmSAU V<^P* 

3«f 8^Lt2. 4 5GH z<Dv<<<7nfc£thji2 
5 owir-b-/ hU ^i— ^"CV^^>^*Biytt«* 
ffofco -OB#C0S*rSfi0W-Cfco^ 0 H2#Xf4# 
X^A®1 0ctyig3 OmmOiSf 6|^i: 10 0s 
c cmlALfco 13. 5 6 H z <£>SJ^;T£0>t±i*) (4 2 0 
OWlC-tr^ h L/co J5#t>T£(4ow-t?feof- 0 
[0 0 7 8] ca>tt»t?#XS|A«1 2 *y 0°C(=«» 
**Lfc h»J>^U*y«5A (TMGa) 0>3£S£7Xl?i£ 

hP-7-SILT4 s c cmSALfc, JKDB* 
hP>Kffiti-T?ffl3ELfcSJCEE*liO. 5 To r r 
-e&oTco /$|g£3 0*Mfl*0. 5 /im<7)a - G a N : 

[0 0 7 9] tt&fiL±lZBmH*ltza-Ga N : HK 
<7>*&JS£s RBS (^"tP?:*— - K • ■ X*** «J 

SH^t>ISLfctC5, Ga/NJtO. 9T?fc 

y. B«<b*«wtt*orLxfc. (o 
(*5a t%jsiT-e*y. ftx (o) i*ttdj-e##axo 

fco *fc. HFSC.fcy^aSLfck^ 25a 

t %T?&o7c 0 

[0 0 8 0] Si ^ia- ±lZMl££*ltza -G a N : 
Hjg0)fclj££. I RX^>7 K;U;lij^L/i:<h:C5. 
Ga-H, N-H<!: LTC0)Ga Nl+CtStltl^ 
tz Q ^ycGa -N?RliXfi2 0 0 cm-1-e^P— Kt?fcy 

mirfciZtttltl^fc, 3K4Mr*y:?(*3. 
2aV-efeofc 0 4 0 0 n mT5(D5telftiftfiS»li9 . 10 
0 c m~1 Trfcofco 

[OO 8 1 ] A I S«±(C^*ttfca-Ga N : Hill 

[0 0 8 2] m*fttz*mt*&ftm*<Dft&fc*mj£L 

fcfc 1 0+15Q cm-r?feofco He-CdU-f0 
3 2 5 n m(D*taM»«tt«««(=IH»Lfct 

JESi4o. 1 sisiT-e. aia»*u iSi$-c?o 

n/o f f £*yiiLfc£C5 3^*ia-ba>#-<-*-S v 

i*iac«-*<DB8fln=*y. *fca«w«i=fiuxrt.ai* 

[0 0 8 3] [JtttfcM J HS6CT1 <tS«^Jg£3 0°C 
L*1. 0/im<7>Ga N : HK^fNSLfco HJS^i 1 <t B 



145 5 a t %T?&y. **f*Ga -H. N-HiLtC 
(DGaNltCtJtlt^fco SfcG a -NlRlttf*3 2 

o cm-it?^p-K-efcy. MikMHtMRlT 

fciuitffefrofc, ib*lf:Ga N : HRIi. **4> 
USUXX^ Kjl/t«bLtL*l\ 
[0 0 8 4] [HSfe0lj2] A lit. e35S«, S i 0 

At 1 2 ck y 3 o°cic«}# Lfc h y y ^;u-r >v^a 

(TM I n) (CH2#X*JE*7 6 0 T o r r T*«A 

HMHcWALfc. c<&«ffi-e#x»Aei uyo°ct* 

«»**lfchy^^U«ry^A (TMGa) co^m^7K 

7P-3>hP-7-$iLt3 s c cmSALfco - 
<Dtift<=? hP>Xffitt^*JSLfcKJ£IEai4 0. 5To 
r r-Cfc-^fco /3cj^£3 0#frl x 0. 5 /i m(b I nGa 
N : Hi^Slfco 

[0 0 8 5] HSfefliJl ^l5i«(cLT. «aiUMSJ;t;tt 
tt*«JSLfc. e»«±(=»***LfcI n G a N : H 
mommt (I n+Ga) /NJtfcl . 1 T?R«fcMH 
Ib^fco-Cl^fco I n /G a «j£J£f40 . 4/0. GV 
*ofc. *fc. HFS«»=*y***JHSLfctC 
5. 2 0 a t %T?fcofc 0 

[0 O 8 6] Si ^x/\— ±\zmmtS*ltz I n G a N : 
HlOjllSS, I RXX$ hJU»5ELfc:£C^u 7kff§f4 
Ga-H. I n-H, N-Hd: ltC0Ga N|*Ct 
S*l"Cl*/=o Sfc. I n G a -NflRlRttl 8 0 cm"1t 

*y^(42. OaV-efeotcc 40 0 nm1?(D*»ft«» 
(4250. OOOcm-hifeofco AlSfiiCM* 
a — G a N : H^£>£ t>(Z±(Z H Au^b^, 3§ 
iJS^ 5 0 %(0¥aH«*tt*fii$ Jtffi9K*-T « C £ (Ccfc 

[0 0 8 7] «&Hfe¥«i»9«»^0>tttt8i«M«L 
tzt^Z>3 x 1 012Q cmtfeofco Xe7>?*J» 
*§T?*6«*5 0 0 n mT?»*LIItLfct C4, 5fe 
«SStt2 0 0 JU A»> KiS-C?o n/o f f 
tztZ.*>3'r$VL±<D?<<1-5.v? U>y*<fe|>CiA< 
sbfttofc. *fc. **tffl*«ai*-*<7>IB«(=fty. 

(4. Rra*a>«ttjA<pr«e-c?fcofco 
[ o o s s ] cnffi«tj 3 3 *#(ta at*?-*. frxo>B 

l(7>SS*fflt^T^SUfc 0 A i ML S3?* 

t— * — 4(=J=y C*lbifi$3 0 0°C|CiD 



(12) 



fttiHW- 1 1 -2 1 4 7 37 



[0 0 8 9] N 2^3X J At 9 J: y IS 2 5 m m 

(DG^HSfolZ 1 . O 0 0 s c c m*?A L. T^f^nSfi 

O OWId-tr-/ h U fa-tT?7^f>y«»yftl* 

X*gAH 1 O <fc y US 3 Omm^^f 6 falZ 1 , 0 0 
OsccmlALfe, 13. 5 6H za>BGJBSM>ttJ*f± 

2 0 0WI=4r^ KLfco K8*«l*0W-C?fcofc 0 

[0090] ^(DVtmvis^mx^ 1 2*y-i o°cc: 

«J#**lfc MJ> ^Utf'JOA (TMGa) <D*|CE* 
7 60Tor rO>mm£mAL. il^^X^n-=I>h 
s c cm?ALf: 0 C0>B#. /<5 h 
P>*ffi«-T?»l3£Ut=Sf£ffi*l*0. 5 To r r^fco 
fee O^HrlNO. 1 //m(DG a N : HR£ftS 

[0091] nj6#!ji trnm^LT. &m*&mis&zfto 

tt*;W3tLfco SGaN: HBt<0«Jifcr*G a /Nit 1 . 
0-C<b*«Wt£fcoTl*fc. Oa t%t?fco 

fco IRX^^ hi^&**(4Ga-H, N-Hirlt 
COGaNWCtSilWfc. *fcG a -N«RlR(4 8 

(43. OeVtftofcc 40 0 nmT?a>*KlR«»tt 1 
2. 500cm-lT?tot. AlM±CMJ?tlfca 
— G a N : H K0> £ IZ±fC* AuA>bW, iSi®^ 5 

o 960¥an*«tt«H€X£S*-r * c 1 i= * y »a 

[0 0 9 2] St»tLfe^»«:g^^re»ta*S!lSU 
1 0 + 12Q cm-e&of-o He-Cdb-fO) 

3 2 5 nm(Dft*aflB»«tt«a«|l=RB»Lfci:C5. 
JfcgfiO. 1 sOTt\ 0 0/iAS^ 
tKit 1 0 + 6Q cm^T?i:feofc 0 A&To n/o f f 

fc & c £ a< t> ^ o fc o * fc i aj * «3Se r* is is— *o 

[0 0 9 3] [31)5601] 4] H3(:i*T«Wla>2JBHa>¥ 

ittni«i«2tHCftfr15 I nGa N : (3£- 
tf>5fc*^<*Jl3 1a) jAlSffi <4MItt&a3 0) <D 

±izmj&l. m-(Dm*mmi±<pmmm3 3t it, i 

TORSXA-^- SHCT 0. 1/imMLf:o -0>± 
(C*Jfi«3tH«<Djfefr-C ^PbI^^^^^TO. 0 5 
flmOGa N : Hl^il3 4t LtML, 
C(D_t(C I TOi$XH^^-4l:tO. 1 flmtetiLL 



fi»]3£Hi;ftfr-(?0. 5 fl m<7)G a N : HUH (M—(D^t 
¥»<*Ji3 1 b) £MmLtzo C(D±|C I TOI^X^ 

*;>-ai:to. 1 Aimfl^jaL-bSPM (aMW«tt« 
632) fcu *««Wa>2««*(D*«Mt«**^t» 

[0094] »&*tfci|£swts63fc*^a>±»«a (an 

SMRtt*a3 2) <tlr^ilttW1t«3 3' £ 
©IB (A) . j5*tJf. ff-0a9JM1£4>fa«a3 3£ 
^S14S«3 0<t(7>fif] (B) |C % t-JK-ftlWE*^ 

aS£lA. B(=ffllnLfcl«l=Sll*L««S(t* I B*"*"*) . 

[009 5] «fi3 0 0 nma>**IWLfc^C% I A 
ic 5 0 /i AO>«3lt^3S*i. I B^'*«3lEI*SK*i*^o 
fc. *fc. 5OOnm0)MiitLfci^5lAi:l±t 
3Sl*3E*l-*\ I B(- 1 0 O /i AO«3lE*<a*l. **Mfi£ 

[0096] mmm e d m 4 (c^-r«j*a> 3 ngja>¥ 

(^mtt^« 4 0 ) CDJllC. 4 1 a - 4 1 c 
JI. 43a. 4 3 a' . 43b. 43b' 0>a9l43W& 

*raaa. 4 4a. 4 4 bcDftmmz^ti'etimiizu 
momrnvtetfLL. m±miz4 2o>aH«m£«a£!i$ 

[0 0 9 7] (^|ft|4 1a) ***TXt^'J7 
;tfX<t LfcTM I n©ai$: 3 s c c m <t L. TMGa 

LT. I n0.9Ga0.1 N : H<Dffll«JtT?a&^>5t^»i* 
14 1 a£Jfcj£Lf-o 

[0 0 9 8] (*f»*i4 1b) *lft«2l=*5l+*ft 
^ftH(Dfl^fi!l^|^«(CLT. I n0.4Ga0.6N : H(D 
«rtUt-C 4 1 bZBfiLLtzo 

[0 0 9 9] (*#i9<*Jl4 1 c) **tfXS*t'J7 
157, t LfcTM I nO>3fE>£0. 6sccm£L. TM 
G a 0)jftEfi£: 2 . 5sccm<!:Lt:ftlt I n0.2Ga 
0.8N : HOmmttV&Z>i}t*mi*m4 1 a^UL 

fee 

[0 10 0] (#gtJf 4 4 a. 4 4 b) HJfctf] 4 (Cfc (f 
4»lia3 4(D»*A:B«l=Lr. #HtUl4 4a. 4 4 

[0 10 1] (an«ltt4inH4 3a % 43a\ 

4 3 b. 4 3 b' . s^vanvittU) 
toisx/^^$- ;*(cr o. 1 ^mjfcjScL. an«s 

14*HSa4 3a. 43a' . 43b. 43b' . *5«fc 

[0102] fi^*ifc*««:g5t*^(z>an»sttaa 

4 2t*E3G)an»«tt*ra«a4 3 b' <t^F B 1 

(a) . m=.(Dmmmm\±^pmmm^3 b tm-(Dmm 

?IttW B 1ia4 3a' fcOlH (B) . jScfctf. ^~(D 

an«si4*rasa4 3 a^«iasc4o^(om 

(C) (c. **L-?*i«BE*Bl*DL. 3fE*L*«a*»l3£L 



(13) 



ftmW- 1 1 -2 1 4 7 3 7 



[0 10 3] ftft4 5 0 nm<D#fe3lfc*JfM*Lfc£C?> 
I 5 0 A<D^3S*<^. I B^cfctf I C^»*«S!EI* 
;jffEtL7^^o/co aft5 0 0 nm(D«ft3feSi»Lfc^^ 
5 IB^1 0 0/i A(DS3S*<3E*t. I Afc<fctflCKI*S 
35f*f5ibA/<!:3St*L3S:^ofco *b(:«fi6 1 O nm<7>* 
fe**BH»Lfci:C5 I A*5cfetf I Bl=l*«»l***f*\ 

CG0£5(C;£:§:4 5 O nm(J)fM, ft 
ft 5 0 O n m<D«fe5fc. ft* 6 1 O n mO^feft* ftS 

[0 10 4] 

[««0>*AJII] WSWtt^illttSJteJlFW** &Xftafcft 
[0SO>f9*teSi^] 



^"T ffi^Kf B El T? fe h o 
[0 3] *»^(D2JBS<D^»«:*S3fe*^(Z>«fi!l^J* 

[0 4] *«W(D3ilS<D¥«i*%9%X7a>flltt«|« 

[0 5] **^<7>3HS(D#»tt^S3t^*?lJfflL/c 

[0 6] *«^(D3JBS!(D*Slit*»5feai?-**iJfflLfc 

[ft^OiaBJ]] 

1 : 

2 : ttftn 

3 : K«*;u4f— 

4 : t — £ — 
5.6: S^! 5 

7 : BJi*3-< A> 

8 : T-f 

9-12: #X*A« 

2 0. 30. 40: *«±S:K 

2 1.31.41: 

2 2. 3 2. 4 2: 3WiW«ttM 

3 3. 4 3: a9mtt4>n*a (aftttWIttJI) 
3 4. 44 : »MM 

B1. B2. G1. G2. R1. R2: Mfctm^ 



[01] [0 2] [0 3] 
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[H5] 




